Abstract: Bracomorpha ninghais sp. n. (Hymenoptera: Braconidae) is described and illustrated based on individuals reared from the immature stages of the pine sawyer Monochamus alternatus (Coleoptera: Cerambycidae) in Zhejiang of China, which is considered a notorious forest pest associated with the main vector of the pine wood nematode Bursaphelenchus xylophilus (Nematoda: Aphelenchoididae) in China.
Introduction
The pine sawyer Monochamus alternatus (Hope, 1842) belongs to subfamily Laminae (Coleoptera: Cerambycidae), which is best known for its association with the pine wood nematode (PWN), Bursaphelenchus xylophilus (Steiner et Buhrer) Nickle. Bursaphelenchus xylophilus is the causal agent of the most destructive pine wilt disease, causing considerable mortality of Pinus densixora Sieb. et Zucc. and P. thunbergii Parl. in Japan (Mamiya & Enda 1972) . In China, the PWN was first discovered in Nanjing city in 1982 and then spread rapidly into the Anhui provinces, Guangdong, Zhejiang and Shandong (Li et al. 2007; Sun 1982) . Monochamus alternatus (Coleoptera: Cerambycidae) is a primary vector of the pine wood nematode. The preferred host of M. alternatus in China is P. massoniana Lamb. (Hu et al. 1997) . To date, M. alternatus and B. xylophilus have caused the death of about 6.7 million trees of P. massoniana. In recent years, there have been many studies on integrated pest management of M. alternatus, including biological control (Shimazu 1994; Shimazu & Sato 2003) , insecticide application (Togashi 1990 ) and control by applying attractants (Ikeda et al. 1980; Sakai & Yamasaki 1990 , 1991 . However, very little is known about its natural enemies, including parasitoids.
In this study a new parasitoid, Bracomorpha ninghais sp. n., belonging to subfamily Braconinae (Hymenoptera: Braconidae) reared from the immature stages of M. alternatus is fully described and illustrated.
Material and methods
For the collection of the phloem larvae, P. massoniana trees were cut down between June and August 2007 in the plot, and the logs were transported to the laboratory and screened for wounds caused by the oviposition of M. alternatus. Each time a wound was detected, the bark was removed and the phloem gallery cautiously dissected. Live larvae were collected and observed under a binocular microscope for the presence of ectoparasitoids. Whenever a parasitoid larva or cocoon was detected, it was placed individually in a Petri dish at room temperature according to Naves et al. (2005) . The Petri dishes were checked every second day, and emerging insects were kept in alcohol for further identification.
For the identification of Braconidae, see Quicke (1987) , Tobias (1986) and Tobias & Belokobylskij (2000) . For final identification a MS key to the genera of Braconidae by C. van Achterberg was used (personal communication) , and the morphological terminology used in this paper follows that of van Achterberg (1979) and Quicke (1987) .
All dissections and observations were processed with Leica MZ16A stereo microscope and Leica IDM IRB microscope. All photographs were taken and measured with Leica IM 1000 system.
Type specimens are deposited in the Parasitic Hymenoptera Collection, Zhejiang University, Hangzhou, China.
Results
In this study, a new species of the genus Bracomorpha Papp, 1971 (Braconidae: Braconinae) (Papp 1971) , Bracomorpha ninghais sp. n., was identified among the specimens reared from the larvae of M. alternatus. Future research may provide data for practical application in the biocontrol of M. alternatus.
The genus Bracomorpha was erected with Bracomorpha torkai Papp, 1971 as type species. It is a small genus containing five described species, and is known from the Palaearctic region. The biology of this genus was unknown before this study, but related genera contain mainly parasitoids of Cerambycidae (Coleoptera) (Tobias & Belokobylskij 2000) . Bracomorpha ninghais sp. n. (Figs 1A-O) Description. Holotype -female: length of body 6.0 mm, fore wing 6.5 mm, ovipositor sheath 3.0 mm (setose part exerted beyond apex of metasoma).
Head. Antennae with 54 segments; scapus elongate, the dorsal longer than the ventral, slightly emarginated apico-laterally ( Figs 1M, N) ; length of first flagellomere 1.2 times that of second one, length of first, second and penultimate flagellomeres 1.8, 1.6 and 1.5 times their maximum width, respectively; terminal flagellomere distinctly acute and 1.9 times as long as wide (Fig. 1O) ; length of medial flagellomeres 1.3 times their width; length of maxillary palp 0.7 times the height of head; malar suture shallow and indistinct; height of clypeus : inter-tentorial distance : tentorio-ocullar distance = 3 : 7 : 6; clypeus along lower margin with lamelliform flange; clypeus separated from face dorsally by a narrow deep sulcus; hypoclypeal depression strongly narrowed; face smooth and shiny with short setae laterally; length of eye in dorsal view 1.6 times its temple; vertex, temple, frons and occiput smooth and shiny, and with sparse short setae ( Figs 1A, B) ; temples gradually narrowed behind eyes, temples invisible in anterior view of head; shortest distance between posterior ocelli : diameter of posterior ocellus : shortest distance between posterior ocellus and eye = 3 : 2 : 11 ( Figs 1A, B) ; head lateral subparallel behind eyes.
Mesosoma. Mesosoma smooth and polished; length of mesosoma 2.1 times its maximum height; pronotum in dorsal view short, seperated by a deep, usually smooth, transverse sulcus; precoxal sulcus with dense short setae and coarsely punctate, rest of mesopleuron densely setose; mesoscutum and scutellum largely smooth and shiny medially, with short setae laterally; notauli slightly impressed anteriorly and weakly so posteriorly; scutellum sulcus rather deep, moderated wide and distinct crenulate (Fig. 1C) ; metanotum with a raised area medially (Fig. 1F) ; propodeum smooth and shiny medially, without carina or groove medially, and with dense long setae laterally (Fig. 1F) .
Wings. Fore wing: angle between veins 1-SR and C+SC+R about 75
• ; vein 1-SR+M slightly curved baso-medially; length of veins r : 3-SR : SR1 = 3 : 10 : 15; length of veins 2-SR : 3-SR : r-m = 5 : 10 : 4; vein cu-a interstitial (Fig. 1D ). Hind wing: length of veins SC+R1 : 1r-m = 5 : 3; vein 2-SC+R very short and longitudinal; length of vein 2-SC+R 0.3 times as long as vein 1r-m (Fig. 1E) ; base of wing relatively densely setose.
Legs. Length of femur, tibia and tarsus of fore leg = 9 : 10 : 16; coxa of hind leg smooth; length of femur, tibia and basitarsus of hind leg 4.7, 7.8 and 5.7 times their maximum width, respectively (Fig. 1K) ; length of hind spurs 0.35 and 0.30 times its basitarsus.
Metasoma. Length of first tergite 1.1 times its apical width, its surface partly coarsely rugose and crenulate, with weak dorsal carinae, with postero-lateral grooves (Fig. 1G) ; second tergite with large triangular areas medio-basally and baso-laterally, respectively (Fig. 1H) ; suture between second and third tergites wide, deep and distinctly crenulate; third-fourth tergites with distinctly raised areas antero-laterally (Fig. 1H) ; width of third tergite 2.8 times its medial length; fourth-sixth tergites smooth apically, and with a deep subapical transverse groove (Fig. 1H) ; sixth tergite gradually narrow apically and only slightly angled laterally; length of ovipositor sheath 0.51 times fore wing, ovipositor with distinct teeth apically (Fig. 1J) ; hypopygium small and acute apically (Fig. 1I) .
Colour. Head and thorax with reddish-yellow, but stemmaticum and antenna blackish brown and maxillary palp dark yellow, fore leg dark yellow, middle and hind legs dark brown; metasomal tergites uniformly black; wing membrane infuscate especially in basal half, veins blackish brown; ovipositor sheath dark brown with brown setae.
Male. Male is very similar to the female except for the relatively small body: length of body 5.6 mm, of fore wing 6.2 mm. Etymology. The name "ninghais" refers to the locality of the type specimens.
Diagnosis. This species is similar to B. praecinctus (Shestakov, year), but can be separated from the latter by the following combination of characters: clypeus along lower margin with lamelliform flange; clypeus separated from face dorsally by a narrow deep sulcus; hypoclypeal depression strongly narrowed (Fig. 1A) ; propodeum smooth and shiny medially and with dense long setae laterally (Fig. 1F) ; wing membrane infuscate especially in basal half (Fig. 1D) ; second metasomal tergite with relatively large triangular areas medio-basally and baso-laterally, respectively (Fig. 1H) ; fourth-sixth metasomal tergites smooth apically and with a deep subapical transverse groove (Fig. 1H) ; ovipositor sheath short, 0.5 times of forewing, with distinct dense teeth apically (Fig. 1J ).
Biology. Reared as ectoparasitoid of the larvae of M. alternatus.
